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BRIXP DESCRIPTION or THR "L-}* APPARATUS
(Vorking Dumy Nedel of a Badar Beb for
Alr Target Observation) 9

faatents
3. Desoription and Purpose
11, Bricf Data on the Apparatus
111, Oomponenss of the Apparetus
on of the Apparatms
t:.. ::::‘fml:::wuon of Sinezatio snd Hleotrical Bystems! Operation
¥I. HNov %o Use the Apparatus
¥II. Instruchions for Adjuating the Appatatus
Y111, Repair and Replacenent of Parts and Assenblies
1X. Storage and Pransport
Specifications for Plectrical Elements
Appeniices [miusing fyom ortginel docwmens]
a. Kinematio Systes
p. Ilectricsl Bystem
o. Wiring Diagran (2 pages)
4, Photographs (Ho 1 to No 21)

. Tour reserve
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The 1-1 apraratus s a visusl Araining add, s vorking duesy nedel
of a redar set for air target observatica. Its uses are twofolds

a. Tor demomstration, in treining, of radar nefhode of determining
the polur coordinabes of on alr targedy 4.0, Yange, asimuth, and angle

of targod posidlonf i o lic ¥ ~';-‘m=.i SAERFERCE .
b, Tor dememstrating the eperatien of & tleck=diagran of mrdn(“/jf;
boing imitated, together with & cathode ray tubo used as a recorder, K
The apiaratus is designed for uss 4n laboratories and pornl;obt
training installations,
11, Briaf Bais oo the AZRAXALSA
s, Operating Voltage 110/220
ok o 2 12 S
¢, Pover demand for apraratus 150 wvatte
4. Operating voltage of bulb dumcies 25y
o. Operating voltage of duld dumy of OB-tube bv
2, Veight of apparatus w/o case 55 kg
g. Veight v/ case 105 kg
= iﬁ'::é:'{'m'in:m v 1100 x 830 x 330 ==
4. BExtermal dimenskons of case 1200 x 1000 x 400 mm a
11k, Somnonents of thé ARSAZANNA
Itan ot Ialb SuaRiAlX
s, L=l apparatus |
b, MNodel plane with stand 1
0. Antenna with elecirio tuld 1
4, Protective cover for Ch=tude b 3
o, MNirres, plane w/ bracket 1
¢. Conneotion oable v/ sockes and plug 1
g Ol ean 3
2manTy |
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h, Heod 1
1, Instruation vook 1
§. Certificate 3
k. Case
1. Spare parts (of. jhoto)
1, Oam for horisontal adjustment (253) 1
2. Oam for firet vertioal impules (2%2) 1
3, Oam for second veriical ingulee (256) 1
b, Lever=sym assesbly for turning mirror o8 horisontal
axis (266; 268) 1
5, Levers for turning mirrer on vertical axisi
one assembly (2686-209) )
6. Horisontal axle for operating rods (277) 1
7. Mirror for horisontal sweep (292) 1
8, Mirrow for vertical svesp (288) 1
9., Bprings for hordsental and vertical swe airrose
and oap levers (263, 292, 378, 37 373
10, Ocatacts for contast device v/ springs (240) 8
'~ 11. Tve-axp fuses 2
12, Inoandescent tulde, 3.8 v, 0,07 & 206
13, Incandescent bulbs, 6 v, 5a (200 3

I, Conatactika of. the Avoaratua (ef. phote 1)

The apperatus oonsiste of & housing oonthining mechaniocal, optical
and electrical units, The u:per porisontal panel helds the folloving
dumzy radar set squipment!

a. Main elements of the seb connsoted bY conduis with a schemetio
representation of the character of the pulses which they oarry.

b, Oathode=ray tube used as & recorder with current paths represented
vy 1ight. The OR tube tnoludes the following dummy devices: oathode (202)4
grid (103) facusing and accelerating anodes (104, 108)3 conduit from vertical
sweop Plate (108); oonduits from norisontsl sweep Plate (106, 107, 109)s
and a sorecn with scales of distance and rate of yadiovave propagation,

o. Antenna (319) vith vire mookup of radiation sone (314) snd soales

RECNLY i .
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" gor angular hetght (315) and astmih (322).

4. Nodel plane target mounted on stand (377) mevable aleng s groove
vith scales for @istance and rate of radiowave propagation (60kS, 60hg) .

o, Tatlet rate of rediovave propagation relative %o distance (6026) .

A airrér (6600) fs eituated in frony of the OR tube sereen %0 fasilitate
soreen observation,

Labeled contrels for eperating the model are fitted on the face panel
of the apyarstus (of, photo 2),

Prineipsl units inside the housing are as followsi (pheto )

Antenna with secket helder (2000)

Oontrol rack with eldde (3000) for adjusting model stend,

Mirror assembly (1000)

Driving goar (4000)

Oontaot device for illuminated ourrent path (4600)

Duxmy OR projector (5000)

Panel vith contacte ond locking disc on maual drive axle (147)

110/220«% trensformer (111) with fuses (119) and ohangesver svitoh (112)

Maltirle cutous sviten (8600)

Oontsots, potentiometers, oontsos dleek with % olamp terminals.

On the ingide of the horismontal panel (photo 4) are the housings for
$he 11luminated ourrent yulse channels with 101 buldbs and the necessary
viring (see assenbly oirouis dfagram).

Antenna Assembly (of photo )

The antenns acsumbly ‘,' destgnad for up-dova and right-left sdjustment
for shifting of the target phu %0 varicus distences from the anfemna, and
for synchronous transmissiom of funotions of the motions indicated 0 the
uirror assenbly.

The andenna assembly consiste of the following:

Housing for mechanicel unit

Oontrols (3000) for moving target rlane
Can (309) for antenna elevation

Can (928) for 350-degres asimuth adjustment

S+RREY
SECREY
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for angulsr hetght (315) and astsuid (322).

4. Notsl plane targes mounted on stazd (377) movable sleag & grocve
vith scales for diotance and rate of radiovave propagation (60hS, 6OM6).

o, Tetlet rabe of rudiowave propegation relative to dissance {56026).

A mirrer (6600) fs situated in frend of the OR fube soreen A0 facllitate
sareen observabion.

Labeled contrels for eperating the model are itted on the face panel
of \he apparatus (of, phote 2).

Prinoipel units ineide She housiag are as followst (photo 3)

Anteana vith sooket helder (2000)

Qontrol rack with slide (3000) for adjusting model stand,

Nirror assemdly (1000)

Driving gear (4000)

Oontact device for illusinated current path (4600)

Dazmy OR projector (5000)

Panel vith contacts end locking ddse on mgul drive axle (147)

110/220«y tranaformer (111) vith fuses (119) and ohangesver avisoh (112)

Multirle cutoud suiteh (8600)

Oontscts, potentiometers, sontsot vlock with 34 olamp terminale.

On the inside of the horimemtal panel (photo #) are the housings for
the $1luninated current pulse channels with 101 bulbs and the necessary
viriag (see assembly oiroult Afagran) .

Antenna Assembly (of photo )

The antenns acusxdly $» designed for up-dova and right=left sdjustment
for shigving of the target phu %0 various distances from the antenns, and
for synchronous tranwmission of funoddons of the motions indicated to the
uirror agsembly.

The antennn assembly oonsiets of the following!

Housing for meohanical wnit
Gontrols (3000) for moving taxget plane
Cam (309) for antenma elevation

Oan (I24) for 360-degres awimuth adjustment

sFERE]
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Comotd (308) for O = $0=degree vertioal correction of antenns and

for ohanges in antonnasterget distence of 10 « 200 km,
81440 blook (338) with Tebrecket (339) for shifting comoid (308)
during motien of targes plane, and cabtle (238) connocted with mbrror unit.
Uorrecting systems with tvo rods (340, 341) attached to the end of

s double-arm Lever (342) (of knfemedio dlagran) vhich {s cable=connected
with the mhrror unit.

Nirior Untt (of photo 6 and kinematio ddagran)

e mochunical part of the unit is mounted on a bane consisting of two
plates fostened to a toble.

Simulatfon of sweep is rccomplished by using the tve mirrors 285, 293,

Nirror 297, turning en s verticsl axis and representing horiwantal
svesp, reflacts o beam from projecter 5000 to mirrer 284,

Nirror 285, twrning on a horiseutal axis and representing vertical
sveep, reflects the basm onto the OR dube (376) soreen.

fho mirrors are turned by moens of cam disos synchronised with the
magter elezonts of the antenns unit, The cam motion is transmitted %0
girror 293 by lavers 286289 and to mirrer 285 hrough levers 266 and 268,

The eams nre acl}"\mtd by levers oable aonnected with the horison'nl and
vartioel swesp knobs on the control board.

Lever 260 ip conuected with the tweearm lever of the sntenme unitis
correcting device.

A shisldwvane 1 connested with the lanking® shaft (224, shield vane
designation is 219) and serves b0 break the 14gh besm on the return math
%o the scresn, 1t Mdiusipates® upon simulated $ncreasing of the voltage
on the Ygrid® of the OR tudej $.8., 1t operates as s *tlooking gria®,

A contact device (L600) sesures stmulation of the passage of
electrical pulses through the £1ashing bulbs 4n the bloock-diagram ohannels,
A potentiometer 154/155 en the axle of the o’%:mo device ascures
simulation of the voltage variations in oonduit 106/107 leading to the

horisontal swesp plate.

LRED
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Blectrical and mechanioal drivee ars on the 1eft sido of the mirzor

aseendly,

The olectrical drive wonalets of tvo l0-watt motors (12.0) (or one
20-watt motor) end a confoal trnnambgelon willh mutomtic friotion ooupling
(204) bo the maln axls, The aounling ie readed t0 turn the mmin uxle
from the manually operated &rive independent of the cowling with the
electric motor,

he nochindeal drdve conniets of w arenk (206) locntad on the control
board, a theft (207) and & confoal trensminsion to the nain axle, 4 &dse
(359) 24 nowntrd on shaft 207 and oloses $ho contiots (147) for the illuminated
current peth whon the apparatus s running of £ of the eleatrie motor.

Wheu tho nppuratus in opsrnted manwelly the oontmota are disconnocted,

In this case each gontact s olosed in iin order owing tu the adviniuge of
belng nlle to carry out the entire oyclo of opcration in slow mosion,

Time cont-cts LUG/1U6 are uscd 10 Bniuse 11 Lighting of the dulve
during motor operntion, and all sontacts aye closed sinoe onwoff cuntned
at motorecperating cpesd is %oo brdof for tho filwment Lo glow sufficiontly.

Bleotron Beam Projector {500¢) (cf phuio d)

The ronr mart of the projector has a ohamler (356) oonls ining o -
oarsridge with a 6-volt 30-wntt sutomohile tulb (100) with n point 1
source of 14-ht, A diphregm with a smell oenter aperture iv riaced in
front of the bulb, *he frond perd of the projector bas £ movnble hesd
(365) with projection lens. Tpe movable head is cable=conncoted with
the"foousing® knob and serves to foous the 1irht spet on the soreen,
="'lu 1ewer vhioh moves the hawd s oconnacted with the aliding oontaat
of & rheostat (153) vhich governs the light-stmulated conduit-voltage
vardations and the voltage yarietions 4n tho foousing snole (104) of

the tube,

The three coordinstes of the terget planc are dstermined by msipulation
of the following eontrolat 301 - Mentenna elevation” - pvgul-r helght of
target, computed on the entennats vertioal ecalsj 336 « "antenna rotation® -
farget asimath, gomputed on the horizonte) 1imb 325 - "range® = computed

on the dictanco/y: te=of-radiovave-propagation scale.
one

SLERET SECRET
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¥he kinematio process runs as followsi "antenna elevasion*knoblvy
means of a worm gear) causes axle 507 te rotate with ecam 309 which, via
8 rack-andepinion (311) raises the "radiation sone" mockup, Oenotd 308
(of photo §) rotates at the same bime,

Nanipulation of the "royntion® Jmed activases ganrs N9 and 320,
vodatbing tha anteonna mechaniem, and a bushing (323), rot-ting eam 324,
™o lavars (340,351) are clamped $0 cam 324 and to oonoid 308, Clearance
betwonn anm/aonodA and tho levers 4s s0 snt that oither the cum or the
qonoid, datoraining animuth or angular height and rangs, Gan rotate
without dnterfaring with rack 343, Only when oam nnd conodd are in
propor poaitdon and levevs 40 and WL are disconnccted (L.e., vhen the
Sarget Plans {a &n the yndiation sone) does rack U3 advance. In this
case the voltage for the plane light and for xecsption pulses is transmisted
over aont-at 132 to a rotary switoh,

The "range" control activates cable drum 332 to move the plane slide 335,
and due %0 worm gexr 338 the motion of rask 343 s Svaneferred by hammerw
shaped lever 345 (relative 4o the range) $0 a frame (46) which pulls cable
26b, At the same time conoid 308 4s moved on {ta axie by Y=brackot 339
80 that levor 340 4s dfwoonneched when the plane s within the radiation
sone, The oconotd covers opearation of the mechanism for ranges up to
150 'm, ‘hen the"ran;c%contrel ip manipulated the motor has to operate
in order to minimisze friotion errcre and clearances betweon yarts, sdsure
true operation of the differential, and 4n order thut the rotary switch
oontagis are set mechantoally to0 the same side (they sometimern become
bent).

'imo main axle of the mechanisa may b drivea by motor 110, or menually
from control 206 through gears 226 and 227, Oears 227 and 231 are parte
0f the differentinl whose planstazl is set at a derinite angle by the rotatien
of the cable wheel (237) (consequently, of axle 236 also) activated by
range cable 238,

The differential gear 231 %w displaced, with respect to 227, at
an angle (2a) of the deflection angle (a) of the planstary axls., Oear

SERRET
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291 votnten fn tha opnesite dlr:atiom from 2773 i1 232 auses aynchrenous
rodation of sear 233 vith tha mdn avle (212), tut 237 4w dlaplaced b
angle 2n whiah 4n docandant wyor rﬂnéa. Gaar 777 s oonneated by mehing
23 with oontiot dies 143 whenaver contnot dlec 141 connects €irmly with
the main axls 222, Diso 143 with ita Cour spring ocontacts at 90-degree
dntervale rround the dise, pleks up light dmpwlses from diso 241 which
soxveo %o profucs the slmileted courve of the redisted and vefleotod
palsen.

%y0 contaats on 211, touching tie corrosponding spring oontacts (240)
on 341 onuws current to be put through o ths 1ights 4n the channels
vepresating the b rdo olomentn of the redar set, and into the voriiocal
sveep pltto condult ronu) ting 4n morisl flashing of 1ithh mrowp 17M-182
and 297, Diuc 141 rotrten through 17 deprocs 40 exwoy the eative oyole,
Onder of Jght foshaa e 171, 172-182; 183 (antenta) rnd 197 {veritenl
sweep I1nto) Mach pfmudtsnecualy, Dleow 147 and UKl nrn conntructed alike,

Sontrot 2lyo 187, 01nplnoed by tha A4f2:00nddal mrcharisn st an
angle 7o vi'h respsel to 1, depmdent upen r-nge ploks up time=atasgered
pulgen fron 2L,  Thaas mdoas aro trinaalétod to tho alvoult for the
other Y4ty of tha varblanl avaop plata and othar channela. vith Yight
183 (antonoa) Murning firnt, shon 186196, folloved hy the vertical sweep
plabe 14ght. Aas tha curzcnt 18gh%a 197 the point of 147ht on the acraen
reaches 1iay maximon in altitnde,

A Tadunor 248<7U6 nadde the oontngh Qsvies furns aentnct 142 of the
plane 1ight to 1ngle a, Oylindrical genr 242 attnches o axle N2,

Axlo 2t with gears 2%3«245 4o attnched tn oontnsh dive 143, Oylindrical
gear 246 with « centaot spring rotates on 212, Oontach 142 closces at
hal? the time Intervzl Yotwsen the firet and seoond flashes of the
antenna 12ght. Tha conatrusction arsures oneration of the controt only
A% panges over 10 km, Oontasts 244 -rd the cemtact mections of the »ings
of dlse I41 serve to simulnte attonuation of the sathode ray and volisge
varlosions on the Mgriddat the time of "blanking®,

SECRET
SECREY
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Yacbron bean sweep adnladici vorks ni followet

e 272 nobivated from tha muin ade by gouLe 207 Lad 250, rwdves
ons end @F thyousovar lavay 266 ¢aeing bhe cther onl to atrike dlee Pl §
whioh Ln on tha axle of mlivasd 205, Turnlag of axle 277 mdveu mirvor
285 and yoivao Wb 11406 boaits Tato orsutes the privery tmpulse of the
pyanunibting element en the soresn of the apparatvs, The second fmpulse
can, set by gencu 23\ ano 250 ab e ougtuln nagle yolative S0 cam 252
(posttion &epsndont upon sunge) 1s potated, and via Shroveover lever
268 producon the geoondary deolinstlon of 2he yortical sweep mirrer,
whioh bpings ohont tho nriesrance on the soreen of the second roflooted
tnpulse, Soring 289 ratums She nirror bo ite orighonl pooibiod.

Tho muonltude of the suconduzy impulass, OF grnlee of yecapbion
(o2 the mdlowave fetlaotd frem bho slane) 4o posed DY the position
of axle 255, gan 256,

Levern 286«289 sobivatod by com 253 on axle 281 control wdivo¥

299 for Norizonsnl nwaed. The arlag of the wisror dapands on Ve
adJuat onk of hammerw:hapnd lever 287 1tiah L a0 Tif t1over uysion |
295207, ard onlla 288 -by woans of she horlzontul uweop gonsrol 299

Maman). anaration o tha agetabus plows up bho prosasd 20 that the
fanstion of bths 1744v1ATA) elerants mAy na otassved, ¥or o8l
damenstration of the fwnotione of a rodny sot, the wotor ie uaed and
Ahe apand in propexly sl by eonrra} 355,
n, Rou to Yng tha Apaatug

Lﬁh paction somorledn a growy of lngtructione of a godeyal nabure
dealing vith tho care snd handling of whe apperatudl €.8.9 don's tip
$he apmradus, donts aabjaoh she arproabus %0 audden novemanh or 1mpasty
don't foroe the suntyole, dondh beveh panusl controls vhen motar is
yunning, do nob ntiompt to aAjust oatens Arivg oy mivror unlt unless
absolutoly nooRRsary, Jubplonte froquentlys eheck notoy baugh WouF, choaok
alesn and labricsie wimagntue ey ghrae monthe when nol Lo use, neo &n
AC oAvoult only, 220 wolta, turn brightneos and focusing knobs 40 obiein

proper brightnese and foous, vAFY pperational procedure only sfter complote
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. femlliarisation with the cpravatusy oth

TAL LanikalAuad Adina i e AR

ﬁ:‘hil 18 & "asnunl" seobivo giviug jaseructions ou how £0 848 wr

the Yerious pasts o1 thy up,avelus "W the pusboxs’. It 3e divided duto
she foll .wing soaticnos Conolds J08 end cam 3054 Antouna J1lJp sivvors)
Dight beun; Horlzontal ewesp aontrol} Yortical svesp aontroly Mange
comtroly Shdold waniy CGentecl dluc 1133 Sslng contact L) Gombaah
Clgc of tiuncudlting clewsnb) Gridy Fotsaticmoter; Foausj Bwiteh fer
arid L1lumlnation chunrely Horizontsl wwecyp Vertlcal Bwecpy Contred 1323
Dlatyibubion wft 210; Builch L7y Motor yym controle

[ 1o bes that reysie axe to bu made only by azperienced specisliets
undor the supcrvisiia of an augineers Diets prevautions to bo taken such
b comparizin of parbs numborsy tout yopalz by waumal operstioenm, ote,
and glves o llot of sizple delecis such wo ualit lompm, and corrective
nuzuz--.;q]

I Shornae nAd SRGANLPER

The wppeinbde iv wiored in ite case in horisontnl position in
2000rGenos Willi the warkiugs eu the caee. Storage mat be fn e
dry plage wierve Vhe Lwmperaiure is siable.

Ta Lhe case vl prolonged siorage s noneaaid lubricant (technical ‘
vaseline) must be usai, Niakeied parse should also e ludricated ia

this ovont.

Uut of ite cauo, the syparatus may be ourried in horisontel position
by two meng when uaped, Ly four men,
to Quan~

Serial Desigmation Disgram ity fpes.
1. Distributing wires, marked sn oloth
tagn, preoing throngh Yep ondustde
oaatact viocks (at antenna uniy ¢a
1eft wall of houring) 1-78 7%
2. 2egonductor mesric cadble, rubber
tnsulated vith plug snd connoctor a 1
3. 1ight bvuld 100 3 6v, 5

S i
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17,
18,
9.

20.

22,
23

23,
26,
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Bight bulde for 1llwmiveting min
unitse
Meas Wlde fors
cathode cad 1tn chraoel
rid and 1%s channal
ferst nnoda and fte chrrmel
seosnd and 1ts cdennel
hordzental” eerp (Bluo dmmise)
dov slavation
rordzonted rvocp, ratnra, rovid
olevation
enthole ray
herisontal sweep Dlate grouad
AC elcetidic mnkor

pover transformer

dlstridutod $0 transformer
M. F-Y

narher nviich

maltiple cressever with contacts
1Me107?

contact, activated by manval
hori=ontn) mreep Arive 299
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Rl chm
R« 10 ohme

R « 2x12 odms
R - 800 ohma
R - 20 odms
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